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CHAPTER-I 
INTRODUCTION 
Stroke is a major health problem in India. The prevalence of stroke in India was 
estimated as 203 per 100,000 populations above 20 years, amounting to a total of about 1 
million cases.
[1]
 
“More than 40 years ago as “rapidly developing clinical signs of focal (or global) 
disturbance of cerebral function, lasting more than 24 hours or leading to death, with no 
apparent cause other than that of vascular origin.”[2]-World Health Organization (WHO). 
   
Hemiplegia is a main symptom of stroke 
[3]
, which results a decrease in trunk 
adjustment ability which in turn leads to complications such as a tendency to fall towards the 
paretic side and qualitative degradation of gait 
[4]
.
 
In hemiplegic patients, muscle function loss 
that result in balance disorder which disrupts their daily lives 
[5]
. Neurological control of the 
trunk is dominated by the bilateral cerebral hemispheres, and a lesion on one side may affect 
both the sides of the trunk. Trunk muscle weakening has been attributed to an insufficient 
mobilization of high-threshold motor units and disuse of muscles 
[6]
.  
 
Core stability is a kinetic chain activity necessary for the stabilization of trunk 
[7]
.Berg 
Mark, et al., 
[8]
 reported that core strengthening begins with the improvement in trunk 
stability that deep lumbar muscles are associated with which contribute to overall torque 
generation.  
 
Bridging exercises are commonly used therapeutically for lumbopelvic stabilization 
[9]
 
and is often used clinically, and much research has been conducted using diverse methods and 
modifications. Recently, attention has focused on changes in the activities of the trunk 
muscles during bridging exercises, and many studies have attempted to identify an efficient 
method for enhancing the activities of the trunk muscles 
[10]
.
 
According to the previous 
studies, the angle of the knee joint during bridging exercise affects the activity of the hip 
extensor muscles 
[11].
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       Unilateral bridging exercises at 0° angle of dominant knee while the non-dominant knee 
was held constant at 90° flexion could be increased activation of bilateral abdominal and 
contralateral semitendinosis and gluteus maximus than the angle of 120°,90°,60° was due to 
the balance against gravity when using one foot for a unilateral bridge exercise
[12]
.
 
 
O‟Sullivan, et al., [13] reported that performing exercise to stabilize the center of the 
pressure on an unstable base of support stimulated more proprioceptors and motor organs of 
the cerebrum and reactivate the muscles than exercise on a stable base of support. Sangyong 
Lee, et al., 
[14]
 demonstrated that performing the bridge at a 120° knee angle led to greater 
increase in the external oblique, internal oblique and rectus abdominus muscle activities on an 
unstable surface than a stable surface.  
 
Thus, Sling exercise training is an empirically proven exercise method 
[15]
 and recently 
used to facilitate the movement rehabilitation after stroke. It is a safe and partial body weight 
supported training and stabilizing the musculature by means of sensorimotor exercises, this 
therapy is based on the neuromuscular activation principle. This induces proprioceptive 
stimuli and activation of the whole muscles in closed kinetic chain exercise 
[16]
. 
 
Hemborg, et al., 
[17] 
found that simultaneously contracting the hip joint muscles to 
facilitate the contractions of the pelvic and abdominal muscles and it can strengthen the deep 
muscles of the trunk, thereby enhancing trunk stability by reducing the load on the hip joint. 
 
Kyuju Choi, et al., 
[18] 
provided evidence that performing bridge exercises with a 
sling and hip abduction has an effect on the trunk and lower extremity muscle activation in 
healthy subjects and it is presumed that these exercises may be clinically effective method for 
providing treatment for one side or for treating patients with Hemiplegia. Hence, this study 
was conducted to evaluate the efficacy in comparing with and without hip abduction using a 
sling on contralateral side to improve the trunk stability and balance in post stroke patients. 
1.1 NEED FOR THE STUDY 
Due to an increased prevalence of stroke, evaluating and implementing different types 
of rehabilitative intervention are needed. So the primary goal of this study is centered to 
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compare the effects of intervention such as two bridging exercises by one legged using a 
sling, with hip abduction bridging and without hip abduction bridging in post stroke patients.  
Both the interventions are easily applicable and readily available than other form of 
rehabilitation intervention. And they promote better trunk stability in a early stage of 
rehabilitation to activate the muscles of trunk for balancing in sitting, standing and walking 
with an adequate posture and endurance in early stage of stroke.  
So, selective trunk adjustment exercises are important and necessary and also it is 
prescribed as an intervention in recent rehabilitation. It is a necessity to study the beneficial, 
practical and effective method to deal with stroke patients.  
1.2 OBJECTIVE 
To compare the efficacy of with hip abduction and without hip abduction bridging on 
trunk stability and balance in post stroke patients.  
1.3 HYPOTHESIS 
Null hypothesis: There will be no significant difference in the comparison between the 
effects of one legged bridging with and without hip abduction using a sling on contralateral 
side on trunk stability and balance in post stroke patients.  
Alternative hypothesis: There will be a significant difference in the comparison between 
the effects of one legged bridging with and without hip abduction using a sling on 
contralateral side on trunk stability and balance in post stroke patients. 
1.4  OPERATIONAL DEFINITIONS 
Trunk stability 
Trunk stability is the ability to maintain active control of spinal and pelvic posture 
during dynamic loading and movement conditions. Such a definition implies that both neural 
control and muscle strength are important determinants of trunk stability. All the trunk 
muscles have an important role in stabilizing the trunk.   
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Pelvic bridging 
Bridging exercise, a closed chain weight-bearing exercise is an exercise which plays a 
role in controlling the body balance and power to maintain the position. It is performed to 
promote coordinated contraction of global muscles and local muscles in a position, and to 
increase the muscle power of hip extensor group, and it can restore the trunk stabilization 
ability. 
Balance 
Balance can be defined as the ability to maintain the body‟s center of mass over its 
base of support and maintains equilibrium constantly during body movements and influences 
the most motions performed in daily living. 
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CHAPTER-II 
REVIEW OF LITERATURE 
 Kyuju Choi, et al., 2016 conducted a cross sectional study to determine the effects of 
performing one legged bridge with hip abduction and  the use of a sling on trunk and 
lower extremity muscle activation in healthy adults. In this study, 27 healthy 
individual (14 males and 13 females) are instructed to perform the bridge exercises 
under five different conditions (General bridge exercise, One legged bridging, one 
legged bridge with sling, one legged bridge with hip abduction and one legged bridge 
with hip abduction and sling) and concluded that there was a significant increase in 
muscle activation of erector spinae, external oblique, gluteus maximus and biceps 
femoris in contralateral side during one-legged bridge with a sling and one legged 
bridge with hip abduction conditions compared with the general bridge condition was 
measured using surface electromyography and suggested that these exercises may be 
clinically effective method for providing treatment for one side or for treating patients 
with Hemiplegia.
[18]
 
 Joo Young Hwang, et al., 2017 conducted a cross sectional study on the effects of 
performing hip abduction and adduction during bridging exercise on trunk and lower 
extremity muscle activity. In this study, 20 healthy young adults (10 males,10 females) 
was randomly selected and asked to perform three bridging conditions which were 
general bridge, bridge with IHAB and bridge with IHAD conditions on bilateral ES, 
GM, BF, and EO muscle activities through the use of surface electromyography. 
Bilateral ES and BF muscle activity increased were observed with hip adduction and 
increased GM activity was observed with hip abduction. Therefore, further research is 
needed to confirm the effects of isometric hip abduction and adduction on lumbar, 
abdominal, gluteals and lower extremity muscle activation especially for core muscle 
abnormalities and this is applicable within the clinical field for selective trunk and 
lower extremity muscle activation and advanced rehabilitation purposes
.[19]
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 Juseung Kim, et al., 2016 conducted a study to investigate the changes in the activity 
of trunk and hip extensor muscles during bridge exercises with variations in unilateral 
knee joint angle among 22 healthy male subjects performed a unilateral bridge 
exercise in which knee joint angle at 0º, 120°, 90°, and 60° was measured using 
surface electromyography and that there was a higher activity of bilateral external 
oblique, internal oblique and gluteus maximus and in the contralateral semitendinosis 
with the unilateral bridge exercise at 0º knee flexion of dominant knee compared with 
bridging exercises performed at 120º, 90º or 60º knee flexion. This study attempted 
that limited evidence for the use of one sided muscular training for hemiplegic patients 
or patients with musculoskeletal disorders. Furthermore, bridge exercise performed 
with one leg may be used to train abdominal and hip extensor muscles.
[12]
 
 Sangyong Lee, et al., 2015 conducted a study to determine the bridge exercise 
performed on an unstable surface on lumbar stabilizing muscles according to the knee 
angle altered. Fifteen healthy adult men were selected and performed the bridge 
exercise on an unstable surface and a stable surface, with the knees at different angles 
(45°, 90° and 120°) were assessed and compared using electromyography. The results 
showed that bridging exercise at a 120° knee angle increased the external oblique, 
internal oblique and rectus abdominis muscle activities more on an US than on a SS 
used to increase in trunk instability, the EO, IO, and RA muscle activities and this 
indicated  that the lumbar stabilizing muscle activity increased to ensure trunk stability 
for maintaining balance and future investigation to perform the bridge exercise on an 
US on trunk and lower extremity muscle activity according to the knee joint angle
.[14]
 
 Jae Hyo Park, et al., 2014 conducted a study to evaluate the trunk stabilization 
exercises using a sling on the balance among 40 patients resulting from stroke patients 
with hemiplegia were divided into a sling exercise group (SEG, n=20) and a mat 
exercise group (MEG, n=20). The SEG conducted the trunk stabilization exercise 
using a sling, and the MEG performed the trunk stabilization exercise on a mat. Both 
the groups received exercise thrice a week, 30 minutes per session for 8 weeks. The 
exercises also includes warm up and cool down phase. The biofeedback analysis 
system is used for the measurement of balance ability. However, study concluded that 
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trunk stabilization exercise using a sling as a clinical intervention aimed to improve 
the balance ability for stroke and useful for patients who need to improve postural 
adjustment and balance ability.
[4]
 
 Gui-bin Song, et al., 2015 conducted a study to verify the  modified bridge exercise 
on balance ability on 30 patients who had a stroke were randomly allocated into a 
supine bridge exercise group (SBG, n=10), a supine bridge exercise on a TOGU 
balance pad group (SBTG, n=10), and a unilateral bridge exercise group (UBG, n=10). 
All groups received 20 minutes of training per day, five times per week for four weeks 
was measured using a biofeedback analysis system .The SBTG and UBG groups 
showed significant changes in balance ability but in particular, UBG group 
experienced the highest body weight bearing ability and COM shifting of PL and AL. 
That is, UBG group exercise was most suitable for balance control ability and 
concluded that bridging exercise was effective in improving the weight bearing in a 
standing position and improving balance on stroke patients.
[10]
 
 Lianghua Chen, et al., 2016 conducted a Metrological Analysis includes 9 studies 
with 460 participants and searched for randomized controlled trials of Sling Exercise 
Training on balance in patients with stroke. Berg balance Scale (BBS), Barthel index 
score (BI) and Fugl-Meyer Assessment (FMA) were used as independent parameters 
for evaluating balance function, activities of daily living (ADL) and motor function 
after stroke. Based on limited evidence from 9 trials, the SET treatment combined with 
conventional rehabilitation was superior to conventional rehabilitation treatments, with 
increased degrees of BBS, BI and FMA. So the SET treatment can improve the 
balance function after stroke.
[16]
 
 Joo Young Lee, et al., 2017 conducted a randomized controlled study to examine the 
Sling exercises on the quantitative balance function among 18 post-stroke patients (13 
men and 5 women) were assigned into sling exercise (n=10) and control exercise 
(n=8) groups. The Sling Exercise (SE) group performed 30 minutes of the 
standardized SE program for the trunk and limb focusing on strengthening and neural 
control and Control Exercise (CE) group performed conventional exercise program 
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such as cycling or gait training, three times a week for 6 week were measured before 
and after training using the Good Balance System, Korean version of the Modified 
Barthel Index (K-MBI), Korean version of the Berg balance scale (K-BBS) and 10-m 
gait speed test were administered and concluded that sling exercise improved post-
stroke balance performance and could be used as a therapeutic strategy to improve the 
post-stroke functional recovery. Moreover, sling exercise may be applicable in 
rehabilitative therapeutic strategy in the future.
[20]
 
 Jin Soo Lee, et al., 2014 conducted a study to investigate the sling exercise therapy 
(SET) using a closed kinetic chain exercises to activate trunk muscles and improve 
balance on 20 stroke patients were equally divided into 2 groups, a SET group and a 
control group that performed a regular exercises on a mat for 30 minutes, three times 
per week for 4 weeks was measured using surface electromyography, Berg Balance 
Scale, Frailty and Injuries Cooperative Studies of Intervention Technique, Timed Up 
& Go test, and Bio Rescue before and after exercises. Therefore, this study concluded 
that SET can be considered as an effective in strengthening the trunk muscles in stroke 
patients with chronic Hemiplegia.
[21]
 
 Sea hyun bae, et al., 2013 conducted a cross sectional study to examine the trunk 
stabilization exercise on different support surfaces on the trunk muscles and balance 
ability, among 16 stroke patients with onset of stroke six months earlier or longer were 
randomly and equally assigned to group I (exercise performed on a stable support 
surface) and group II (exercise performed on an unstable support surface) received 
exercises for five times per week for 12 weeks. Changes in the cross-sectional area 
(CSA) of the muscles and balance ability were examined and assessed using computed 
tomography (CT) and the trunk impairment scale, exercise on an unstable support 
surface improved lower trunk muscle adjustment, increasing the stability of the pelvis 
and affecting the mobility of the upper trunk and distal  lower extremities, thereby 
improving the balance. Therefore, an unstable support surface provides a superior 
environment for the trunk muscles and improving balance ability.
[22]
 
9 
 
 Xibo Sun, et al., 2016 conducted a prospective study to compare the effect of core 
stability exercises and conventional exercises on 40 patients with hemiplegia were 
recruited and randomly divided into either an experimental or control group. Patients 
in the control group performed conventional exercises for six weeks and those in the 
experiment group performed core stability exercises for six weeks. Modified Barthel 
Index and Berg Balance Scale were used to evaluate and compare between the both 
groups. Consequently, the outcomes of the study can be demonstrated that core 
stability exercises present with better effectiveness than conventional exercises.
[23]
 
 
 Rajrupinder Kaur Rai, et al., 2014 conducted a randomized controlled trial study     
“Efficacy of Trunk Rehabilitation and Balance Training on Trunk Control, Balance 
and Gait among 30 stroke patients”. They equally divided  into Group A 
(Experimental) received trunk rehabilitation, balance training and conventional 
physiotherapy and Group B (Control) received conventional physiotherapy only for 4 
days a week for 5 weeks assessed by Trunk Impairment Scale, Berg Balance Scale and 
10 meters distance walk test. The results of study supported the importance of trunk 
rehabilitation exercises and balance training in addition to a conventional stroke 
rehabilitation program is beneficial in improving the trunk control, balance and gait 
parameters in Post Stroke Hemiplegic Patients.
[24]
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CHAPTER-III 
MATERIALS AND METHODOLOGY 
3.1 MATERIALS 
 Suspension therapy 
 Suspension couch 
 Hooks 
 Ropes 
 Slings  
 Wedge 
 Knee hammer 
 Goniometry 
 Inch tape 
 Stop watch 
 
3.2 STUDY DESIGN          
      PROSPECTIVE QUASI EXPERIMENTAL STUDY DESIGN  
         (Pre-test and post-test design with treatment comparison)   
 
A Prospective Quasi Experimental Study Design was adopted for the study. With the help of 
this study design, the pre-test and post-test values were assessed for Group-A & Group- B. 
In the current study, the pre-test measurement of trunk impairment scale and berg balance 
scale were measured before the introduction of the one legged with hip abduction bridging 
(for Group-A) or one legged without hip abduction bridging (for Group-B). The post-test 
trunk impairment scale and berg balance scale were measured after the introduction of the one 
legged bridging. 
3.3 STUDY SETTING 
Department of Neurology and Department of Physical medicine and rehabilitation, 
 PSG hospitals, Coimbatore. 
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3.4 STUDY DURATION 
Duration of 8 months was adopted for this study. 
3.5 HUMAN PARTICIPATION PROTECTION 
The study was reviewed and approved by institutional human ethics committee at PSG IMSR.  
3.6 POPULATION /PARTICIPANTS  
In-patients presented with post stroke referred to stroke rehabilitation centre from the 
Department of Neurology and Physical Medicine and Rehabilitation, PSG hospitals, 
Coimbatore were chosen as population for this study. A total of 12 patients were assigned into 
2 groups. 
Group-A: 6 patients received one legged bridging with hip abduction and conventional 
physiotherapy.  
Group-B: 6 patients received one legged bridging without hip abduction and conventional 
physiotherapy.  
3.7 SAMPLING 
 Convenience sampling method 
3.8 TREATMENT DURATION 
Group-A- 10 repetitions per set for 3 sets, 1 session per day (6 sessions per week) continued 
for 2 weeks (40 minutes) (Annexure V) 
Group-B- 10 repetitions per set for 3 sets, 1 session per day (6 sessions per week) continued 
for 2 weeks (40 minutes) (Annexure V) 
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3.9 CRITERIA FOR SAMPLE SELECTION 
3.9.1 Inclusion Criteria 
 Post stroke patients with 40 – 65 years of age. 
 Post stroke less than 1 month. 
 First onset of right and left MCA hemispheric stroke. 
 Mini mental state examination score of 23 or above. 
 Patient should be able to follow the commands. 
 Medically stable patients.  
 Patient who gives informed consent to participate in the study. 
 
3.9.2 Exclusion Criteria 
 Visual field defect. 
 Symptomatic cardiac failure. 
 Recurrent stroke. 
 Non cooperative patients.  
 Patients with other neurological disorder and musculoskeletal conditions. 
 
3.10 INSTRUMENTATION & TOOLS FOR DATA COLLECTION 
 Trunk impairment scale (Annexure – IV) 
 Berg balance scale (Annexure – IV) 
3.11 TECHNIQUE OF DATA COLLECTION 
• In Group-A - one legged bridging with hip abduction group of trunk stability and 
balance were measured before and after the treatment session. 
• In Group-B - one legged bridging without hip abduction group of trunk stability and 
balance were measured before and after the treatment session. 
• Trunk stability was measured by using Trunk impairment scale. 
• Balance was measured by using Berg balance scale. 
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3.12 TECHNIQUE OF DATA ANALYSIS & INTERPRETATION 
             Data collected from subjects were analyzed using Paired„t‟ test to measure the  
changes between pre-test and post -test values of the group. Comparison between the groups 
were measured through outcomes using independent„t‟ test. All these statistical analysis were 
done by using SPSS 16.0 version. 
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CHAPTER-IV 
STATISTICAL ANALAYSIS AND INTERPRETATION 
Data analysis is the systemic organization and synthesis of research data and testing of 
research hypothesis using these data. Interpretation is the process of making sense of the 
results of a study and examining the implication (Polit & Belt, 2004). 
A total of 12 patients were selected by convenience sampling method.                   
6 Participants were randomly selected and assigned to Group-A & Group-B. Group-A 
received one legged bridging with hip abduction and Group-B received one legged bridging 
without hip abduction. 
The pre-test and post-test values were taken for interpretation of trunk stability and 
balance with the trunk impairment scale and berg balance scale respectively. 
The mean, standard deviation and Paired„t‟ test values were used to find out whether 
there is any significant difference between pre-test and post-test values within the group. 
Independent„t‟ test, mean difference values for trunk impairment scale and berg 
balance scale of Group-A and Group-B were used to find out whether there is any significant 
difference  between the groups. All these statistical analysis was done by using SPSS 16.0 
version (SPSS Statistical package, 2007, Chicago, IL.) 
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Paired „t‟ test  
  
 
  
 
 
 = Calculated Mean Difference of pretest & post test values  
SD = Standard Deviation 
n = Number of samples 
d = Difference b/w pretest & post test values  
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Independent „t‟ test: 
 
 
 
 
 
X1   = Mean difference in Group A 
X2 = Mean difference in Group B 
SD = Combined standard deviation of Group A and Group B 
n1 = Number of patients in Group A 
n2 = Number of patients in Group B 
SD1 = Standard Deviation of Group A 
SD2 = Standard Deviation of Group B 
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SCHEMATIC REPRESENTATION OF FLOW OF PARTICIPANTS 
     Patient selection 
    Permission from the corresponding department 
 
   Inclusion           Exclusion 
                         Inform consent 
 
Group A (15 post stroke patients)           Group B (15 post stroke patients) 
 
                                                           Pre-test (TIS & BBS) 
 
Group A (6 Post stroke patients)                              Group B (6 post stroke patients) 
 
 
 
 
Post-test (TIS & BBS) 
Data analysis 
Result 
Discussion 
Conclusion 
Intervention 
One legged bridging with hip abduction            
along with conventional physiotherapy 
Intervention 
One legged bridging without hip abduction     
along with conventional physiotherapy 
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TABLE 1 
PRE TEST AND POST TEST VALUES OF TIS IN GROUP A (n=6) 
 
TABLE- 2 
PRE TEST AND POST TEST VALUES OF TIS IN GROUP B (n=6) 
 
S NO. 
TIS SCORE 
PRE TEST 
TIS SCORE 
POST TEST 
1. 2 5 
2. 0 2 
3. 2 4 
4. 2 2 
5. 2 4 
6. 0 2 
                                                              
  
S NO. 
TIS SCORE 
PRE TEST 
TIS SCORE 
POST TEST 
1. 2 7 
2. 2 6 
3. 0 5 
4. 2 9 
5. 0 7 
6. 2 7 
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FIGURE-1 
 
PRETEST AND POSTTEST VALUES OF TRUNK IMPAIRMENT 
SCALE OF GROUP A 
 
 
FIGURE-2 
 
PRETEST AND POST TEST VALUES OF TRUNK IMPAIREMENT 
SCALE OF GROUP B 
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TABLE 3 
PRE TEST AND POST TEST VALUES OF BBS IN GROUP A (n=6) 
 
 
 
TABLE-4 
PRE TEST AND POST TEST VALUES OF BBS IN GROUP B (n=6) 
  
S NO. 
BBS SCORE 
PRE TEST 
BBS SCORE 
POST TEST 
1. 1 3 
2. 1 2 
3. 0 1 
4. 1 3 
5. 0 2 
6. 1 3 
S NO. 
BBS SCORE 
PRE TEST 
BBS SCORE 
POST TEST 
1. 1 2 
2. 0 1 
3. 0 2 
4. 1 2 
5. 1 2 
6. 0 1 
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FIGURE-3 
PRETEST AND POSTTEST VALUES OF BERG BALANCE SCALE 
OF GROUP A 
 
 
 
FIGURE-4 
 
PRETEST AND POSTTEST VALUES OF BERG BALANCE SCALE 
OF GROUP B 
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TABLE-5 
PAIRED „t‟ TEST VALUES OF TRUNK IMPAIRMENT SCALE 
GROUP A & GROUP B 
(n=12) 
 
Groups Mean Mean  
Difference 
Standard 
Deviation 
„t‟ Value „p‟  Value 
Group A 
Pre-test 
Post-test 
 
1.333 
6.833 
 
5.500 
 
1.224 
 
11.000 
 
p<0.05 
Group B 
Pre-test 
Post-test 
 
1.333 
3.166 
 
1.833 
 
0.983 
 
4.568 
 
p<0.05 
 
 
Based on Table-5, the mean difference of Group-A was found to be 5.500, Standard 
deviation was 1.224, the „t‟ value using the paired „t‟ test was 11.000 which was greater than 
the table value of  2.571 at p<0.05. In Group-B the mean difference was 1.833, Standard 
deviation was 0.983, the „t‟ value using the paired „t‟ test was 4.568 which was greater than 
the table value of 2.571 at p<0.05. This shows there is a significant improvement in trunk 
stability in both groups. The result shows that pre-test and post-test mean difference of trunk 
stability of Group-A is statistically significant than Group-B. 
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FIGURE-5 
PRE TEST AND POST TEST MEAN VALUES FOR TIS & BBS OF GROUP A 
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TABLE-6 
PAIRED „t‟ TEST VALUES OF BERG BALANCE SCALE 
GROUP A & GROUP B 
(n=12) 
 
Groups Mean Mean  
Difference 
Standard 
Deviation 
„t‟ Value „p‟  Value 
Group A 
Pre-test 
Post-test 
 
0.666 
2.333 
 
1.666 
 
0.516 
 
7.906 
 
p<0.05 
Group B 
Pre-test 
Post-test 
 
0.500 
1.666 
 
1.166 
 
0.408 
 
7.000 
 
p<0.05 
 
Based on Table-6, the mean difference of Group-A was found to be 1.666, Standard 
deviation was 0.516, the „t‟ value using the paired „t‟ test was 7.906 which was greater than 
the table value of 2.517 at p<0.05. In Group-B the mean difference was 1.166, Standard 
deviation was 0.408, the „t‟ value using the paired „t‟ test was 7.000 which was greater than 
the table value of 2.517 at p<0.05. This shows there is a significant improvement in balance in 
both groups. The result shows that pre-test and post-test mean difference of berg balance scale 
of Group-A is statistically significant than Group-B. 
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FIGURE-6 
PRE TEST AND POST TEST MEAN VALUES FOR TIS & BBS OF GROUP B 
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FIGURE-7 
  MEAN DIFFERENCE VALUES FOR TIS AND BBS OF GROUP A & GROUP B 
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TABLE-7 
 
INDEPENDENT „t‟ TEST VALUES OF GROUP A & GROUP B 
 
Outcome 
Measures 
Mean Difference Standard 
Deviation 
„t‟ value „p‟ value 
 
TIS 
3.667 1.77 4.778 
 
p<0.05 
 
BBS 
0.667 0.47 1.690 
 
p>0.05 
 
The independent„t‟ test was performed between Group-A and Group-B to analyze the 
significance of one legged bridging with and without hip abduction on improving trunk 
stability and balance for post stroke patients. 
For TIS, between the groups the calculated„t‟ value was 4.778 which was greater than 
the table value of 2.228 at p<0.05. For BBS, between the groups the calculated„t‟ value was 
1.690 which was lesser than the table value of 2.228 at p>0.05. Therefore the statistical 
analysis shows that one legged bridging with hip abduction is effective than one legged 
bridging without hip abduction on improving the trunk stability and not in balance for post 
stroke patients.  
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CHAPTER-V 
RESULTS AND DISCUSSION 
All participants in Group-A and Group-B showed significant improvement in trunk 
impairment scale with a mean difference of 5.500 and 1.833, standard deviation of 1.224 and 
0.983 respectively. The calculated „t‟ value using the paired „t‟ test for Group-A and Group-B 
were 11.000 and 4.568 respectively, which was greater than the table value of 2.571; p<0.05. 
In Berg balance scale Group-A and Group-B showed significant improvement with a 
mean difference of 1.666 and 1.166, standard deviation of 0.516 and 0.408 respectively. The 
calculated „t‟ value using the paired „t‟ test for Group-A and Group-B were 7.906 and 7.000 
respectively, which was greater than the table value of 2.571; p<0.05. 
When comparing between the groups using independent„t‟ test, the trunk impairment 
scale showed mean difference of 3.667, standard deviation of 1.77 and„t‟ value of 4.778 
which was greater than the table value of 2.228; p<0.05 and Berg balance scale showed mean 
difference of 0.667, standard deviation of 0.47 and„t‟ value of 1.690 which was lesser than the 
table value of 2.228; p>0.05  
From the above data it is clearly understood that one legged bridging with hip 
abduction is much more effective and beneficial than one legged bridging without hip 
abduction using a sling on contralateral side only in trunk stability in patients with 
hemiplegic. 
Twelve numbers of hemiplegic post stroke participants from In-Patient Department of 
Neurology and Physical Medicine and Rehabilitation referred to Stroke Rehabilitation Centre 
were recruited in this study. 
Even though the various studies of bridging exercises have been shown to improve the 
trunk stability and balance after a long term Rehabilitation, to our knowledge evidence on 
short term i.e. for  2 weeks (12 days), effects of with and without hip abduction bridging in 
relation to trunk stability improves and functional balance is not clear. This leads a major 
route of idea in implementing this study. 
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In the present study, the improvement in trunk stability may be due to the recruitment 
of the trunk muscles thereby that improves the strength as well as for the hip extensor muscles 
by pelvic position i.e. Gluteus & Hamstrings. Gluteus maximus and the hamstrings work 
together to extend the trunk from a flexed position by pulling the pelvis backwards or 
posteriorly.
[25].
 Gluteus maximus plays an important role in stabilizing the pelvis during 
upright activities. 
Gluteus maximus is conversely greater in hip external rotation that represented a shift 
in the involvement of the lumbar extensors to the Gluteus Maximus as a result of hip external 
rotation, which is known to activate the Gluteus Maximus to a greater extent than either in 
neutral or internally rotated hip positions. Presence of multiple different regions within the 
gluteus maximus that have different characteristics seems to imply that training and a range of 
different hip actions through hip extension, hip external rotation and hip abduction as well as 
different repetition ranges may be valuable for maximum development. 
[26, 27]
 
Superior fibers of the gluteus maximus can extend the knee through its attachment 
to the iliotibial tract.
[25]
 Hip flexion angle affected the activity of the Gluteus Maximus and 
Tensor Fascia Lata during isometric contraction in abduction.
[28]
 Gluteus maximus works to 
offload the ischial tuberosities when supporting the body weight in sitting by a static of 
dynamic contraction. Gluteus maximus can be trained to produce functional knee 
extension when quadriceps femoris is weak or paralysed.
[30]. 
Because a dominant 
quadriceps femoris causes poor endurance and delayed firing of the gluteus maximus muscle 
on lower extremity instability
[33]. 
Sun young kung, sung Dae choung (2015) suggested that when the angle of hip 
abduction is greater, Gluteus maximus muscle activity increases, Erector spinae muscle 
activity decreases and Anterior pelvic tilt reduced. Gluteus Maximus muscle in a more 
abducted position is that it may position the pelvis more posteriorly as well as concurrently 
decreases the anterior pelvic tilt angle. Therefore, 30
o
 of hip abduction can be implemented as 
an effective method to facilitate Gluteus Maximus muscle activity that minimizes the 
compensatory Erector Spinae muscle activity and decreases the anterior pelvic tilt. 
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Sang yeol lee (2012), Daehee Lee (2015), Eun-Mi Jang (2013)  presented that the 
activation of the abdominal muscles is critical for stabilizing the pelvis against pulling force 
of the hip muscles. When the pelvic muscles are stable, forces on the trunk are transmitted to 
the hip joint and lower extremities. Muscle activation is seen in transverse abdominis, external 
oblique and adducto magnus during adduction and in rectus abdominis and gluteus medius 
during abduction bridging. During adduction bridging, contraction of the adductors i.e. 
adductor magnus muscle is also activated the powerful hip extensors.Adductor magnus is 
responsible not only for hip joint adduction, but also for medial rotation, which reduces the 
intra-pelvic space; this reduction adjusts the joint locations, providing an advantageous 
environment for abdominal muscle contraction. Therefore, Hip adductor contraction appears 
to contribute the abdominal muscle activity. This contraction of hip adductor synergistically 
facilitates the contraction of pelvic and abdominal muscles, reinforcing the trunk muscles and 
contributing to stability. During abduction bridging, gluteus medius contributes to pelvic 
stability due to recruitment of the lower half of the rectus abdominis and gluteus in their 
actions that are correcting the pelvic tilt which is required for improving stability.  
According to Kyuju Cho, Jongwoo Bak (2016) reported that raising one lower 
extremity reduces the base of support, and therefore, there is an increase in trunk muscle 
activation to compensate for the instability. Thus, the length of the lever arm is important in 
optimizing the muscle activation. If the length of the lever arm increases, the mechanical and 
power demand on the related muscles increase. In this study, it is considered that the increase 
in muscle activation that occurred during the bridge with hip abduction condition compared to 
the general bridge condition was due to an increase in the lever arm by that it may increase 
the  Erector Spinae and External Oblique muscle activation was observed during the one-
legged bridge with sling and one-legged bridge with hip abduction condition compared to the 
general bridge condition, and an increase in the contralateral Gluteus Maximus and Biceps 
Femoris muscle activation compared to the ipsilateral side. 
In summary, the present study suggests that one legged bridging with and without hip 
abduction  may have unique effect in improving the trunk stability in post stroke patients. 
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5.1   LIMITATIONS 
 Study confined to a small sample size and convenience sampling. 
 Inclusion of this study is done only among MCA hemispheric stroke. 
 We could not monitor the Long term effects of the intervention. 
 Outcomes such as EMG and stress gauge sensor are not used in order to find out a 
muscular activity and recovery of motor performance in trunk. 
 
5.2  RECOMMENDATIONS FOR THE FUTURE STUDY 
 Randomized control trail to a large number of sample size. 
 Shoulder level and range can also be considered and measured for intervention effect. 
 Long term effects of intervention for the balance are needed for the future study. 
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CHAPTER-VI 
SUMMARY AND CONCLUSION 
This study was conducted to compare the efficacy of one legged bridging with and 
without hip abduction on trunk stability and balance in post stroke patients. Thus the statistical 
analysis of data concluded that  
“There was statistically significant improvement on trunk stability along with 
conventional physiotherapy for post stroke patients following one legged bridging with hip 
abduction than one legged bridging without hip abduction.” 
“There was no statistically significant improvement in balance along with 
conventional physiotherapy between the groups, and both the groups showed significant 
improvement in balance for post stroke patients following one legged bridging with hip 
abduction than one legged bridging without hip abduction.” 
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ANNEXURE I 
  
 
 
 
 
 
 
 
ANNEXURE II 
NEUROLOGICAL PHYSIOTHERAPY ASSESSMENT       
                                                      FORM 
I. SUBJECTIVE ASSESSMENT 
 
Name: Age:              Gender: M/F   IP/OP Number: 
 
Occupation: Handedness: R/L Referred by: 
Address:                                              Sample number:         Group name: 
          Chief Complaints: 
 
 
          Present medical history: 
 
 
          Past Medical History: 
 
          Personal History: 
 
Family History:    
Socioeconomic History:  
Symptoms History: 
Side: Site: 
                          Onset: Duration: 
                          Type: Severity: 
                          Aggravating Factors:                       Relieving Factors: 
Vital Signs: 
 
Temperature:  Heart Rate:  
Blood Pressure:  Respiratory Rate:  
 
 
II. OBJECTIVE EXAMINATION 
 
a) ON OBSERVATION: 
 
Attitude of limbs: 
Built: 
Posture: 
Gait: 
Pattern of Movement:  
Edema: 
Pressure sore: 
Muscle Wasting: 
Deformity: 
Wounds: 
External Appliances: 
b) ON PALPATION 
 
Warmth: 
Tenderness: 
Tone: 
Swelling: 
c) ON EXAMINATION 
 
HIGHER MENTAL FUNCTIONS 
 
Level of Consciousness: 
Orientation: 
Person: 
Place: 
Time:
 
 
                             Memory: 
     
Immediate: 
Recent: 
Remote: 
Verbal: 
Visual: 
 
Communication: 
 Cognition: 
Fund of Knowledge: 
Calculation: 
Proverb Interpretation: 
                              
                              Attention: 
 
Emotional Status: 
Perception: 
Body Scheme / Body Imaging:  
Spatial relation disorders: 
Agnosias / Apraxias: 
Special Senses: 
Cranial Nerves: 
Nerves Comments             Nerves Comments 
I – Olfactory  VII – Facial  
II – Optic  VIII- VestibuloCochlear 
III – Oculomotor  IX – Glossopharyngeal  
IV – Trochlear  X – Vagus  
V – Trigeminal  XI – Accessory  
VI – Abducent  XII – Hypoglossal  
 
 
SENSORY SYSTEM: 
 
Location 
Upper 
Extremity 
Lower 
Extremity 
 
Trunk 
 
Comments 
Sensation Rt. Lt Rt. Lt. Rt. Lt.  
Superficial 
Pain        
Temperature        
Touch        
Pressure        
Deep 
Movement Sense        
Position Sense        
Vibration        
Cortical 
Tactile Localization        
2 point discrimination        
Stereognosis        
Barognosis        
Graphesthesia        
Texture Recognition        
Double Simultaneous 
Stimulation 
       
 
 
MOTOR SYSTEM: 
Muscle Girth: 
Area Rt.(cm.) Lt.(cm.) 
Arm    
Forearm   
Thigh    
Calf    
 
 
Voluntary Control: 
 
Side Rt. Lt. 
Upper Limb   
Lower Limb   
 
 
Limb Length: 
 
 
 
Muscle Tone: 
 
  
Side Rt.(cm.) Lt.(cm.) 
True   
Apparent   
 
Muscles 
 
Rt. 
 
Lt. 
Shoulder 
Flexors   
Extensors   
Abductors   
Adductors   
External Rotators   
Internal Rotators   
Elbow 
Flexors   
Extensors   
Forearm 
Pronators   
Supinators   
Wrist 
Flexors   
Extensors   
Radial Deviators   
Ulnar Deviators   
Hand 
Intrinsics   
Extrinsics   
 
Muscles 
 
Rt. 
 
Lt. 
Hip 
Flexors   
Extensors   
Abductors   
Adductors   
External Rotators   
Internal Rotators   
Knee 
Flexors   
Extensors   
Ankle 
Dorsiflexors   
Plantarflexors   
Foot 
Invertors   
Evertors   
Intrinsics   
Extrinsics   
 
 
 
Muscle Power: 
 
Muscles 
 
Rt. 
 
Lt. 
Shoulder 
Flexors   
Extensors   
Abductors   
Adductors   
External Rotators   
Internal Rotators   
Elbow 
Flexors   
Extensors   
Forearm 
Pronators   
Supinators   
Wrist 
Flexors   
Extensors   
Radial Deviators   
Ulnar Deviators   
Hand 
Intrinsics   
Extrinsics   
 
 
Muscles 
 
Rt. 
 
Lt. 
Hip 
Flexors   
Extensors   
Abductors   
Adductors   
External Rotators   
Internal Rotators   
Knee 
Flexors   
Extensors   
Ankle 
Dorsiflexors   
Plantarflexors   
Foot 
Invertors   
Evertors   
Intrinsics   
Extrinsics   
 
Trunk Flexors   
Trunk Extensors   
Trunk Side Flexors   
Trunk Rotators   
 
 
 
Reflexes: 
 
 
Pathological: 
 
 
 
 Coordination:
 Reflex Right Left 
Superficial Abdominal   
 Plantar   
Deep Biceps   
 Brachioradialis   
Triceps   
Knee   
Ankle   
Non Equilibrium Tests Rt. Lt. 
Finger to nose   
Finger opposition   
Mass Grasp   
Pronation /Supination   
Rebound test   
Tapping (Hand)   
Tapping (Foot)   
Heel to knee   
Drawing a circle(Hand)   
Drawing a circle(Foot)   
Equilibrium tests Grade 
Standing: Normal Posture  
Standing: Normal Posture with 
vision occluded 
 
Standing: Feet together  
Standing on one foot  
Standing: Lateral trunk flexion  
Tandem walking  
Walk: Sideways  
Walk: Backward  
Walk in a circle  
Walk on heels  
Walk on toes  
 
 
Involuntary Movements: 
 
 
 TRUNK IMPAIRMENT SCALE SCORE: 
  
Balance: 
 
Sitting:  
Standing: 
Balance Reactions: 
         Posture: 
Lying:  
Sitting:  
Standing: 
Gait : 
 
Step Length: 
 Stride Length: 
 Base width: 
 Cadence: 
Biomechanical Deviations:  
Hand Functions: 
Reaching: 
Grasping: 
Releasing: 
Assistive Devices
 
 
Investigation Findings: 
 
Functional Status  
 
BED MOBILITY: 
 
TRANSFERS: 
 
ADL: 
 
Problem List: 
 
 
Functional Diagnosis
Sl.                       Impairment Functional Limitation 
   
   
   
   
   
   
 
 
Management 
 
Goals: 
 
Short term: 
 
 
 
 
 
Long term: 
 
 
 
 
 
 
Treatment:
 
 
ANNEXURE – III 
PROFORMA 
Patient Name: 
 
Age:                                                                                         Inpatient number: 
 
Sex:                                                                                     Outpatient number: 
 
Occupation:                                                                             Address: 
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Date of 1
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Date of follow up: 
 
Diagnosis: 
 
Post stroke duration: 
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Treatment:                                                                   
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ANNEXURE – IV 
PSG Institute of Medical Science and Research, Coimbatore 
Institutional Human Ethics Committee 
 
INFORMED CONSENT FORMAT FOR RESEARCH PROJECTS 
 
I Ms. Varuni. S, am carrying out a study on the topic: “Comparing the efficacy of one legged 
bridging with and without hip abduction using a sling on contralateral side on trunk 
stability and balance in post stroke patients”as a part of my research project being carried out 
under the aegis of the Department of Neurology, Physical medicine and Rehabilitation. 
  
My research guide is: Prof. R. Mahesh, MPT (Cardio Respiratory) 
 
                    Co-guide: Mrs. Sweety subha. P (Neurology) 
 
The justification for this study is: 
 
 Hemiplegia is a main symptom of stroke. This leads to decrease in trunk adjustment 
ability such as a tendency to fall towards the paretic side and qualitative degradation of 
gait. Sling exercise training could stimulate proprioceptors, nerve roots, and motor organs 
of the cerebrum and reactivate the muscles. Therefore, it could maximize the sense of 
balance & enhances the trunk stabilization.    
 
The objective of this study:  
 
 To compare the efficacy of one legged bridging with and without hip abduction using a 
sling on contralateral side on trunk stability and balance in post stroke patients. 
 
Sample size: 30 
 
Study volunteers / participants are Post stroke patients, 40-65 years of age. 
 
Location: Department of Neurology and Department of PMR, PSG IMS&R Hospitals.  
 
We request you to kindly cooperate with us in this study. We propose collect background 
information and other relevant details related to this study. We will be carrying out:  
 
Initial interview: 15 minutes.  
 
Data collected will be stored for a period of 5 years. We will not use the data as a part of another 
study. 
 
Final interview: 15 minutes 
 
 
 
If photograph is taken: YES, without revealing the identity of yours we want to publish in 
project book, conferences and journals. 
Benefits from this study: The results of the study will influence the importance of performing 
the sling exercise training can improve the trunk stability and balance. Also helps for early 
mobilization with the proper gait pattern. 
 
Risks involved by participating in this study: There are no possible risks or discomforts will 
be experienced during this study.  
 
Clinical examination: YES 
 
Blood sample collection: Specify quantity of blood being drawn: ___________ ml. NOT  
 
APPLICABLE 
 
No. of times it will be collected: ______________.  NOT APPLICABLE 
 
 
Whether blood sample collection is part of routine procedure or for research (Study) purpose: 
 
1.Routine procedure         2.Research purpose      NOT APPLICABLE 
 
Specify purpose, discomfort likely to be felt and side effects, if any:__________ NOT 
APPLICABLE 
 
Whether blood sample collected will be stored after study period : Yes / No , it will be destroyed     
NOT APPLICABLE  
 
Whether blood sample collected will be sold:    Yes / No    NOT APPLICABLE 
 
Whether blood sample collected will be shared with persons from another institution: Yes / No   
NOT APPLICABLE 
 
Medication given , if any, duration, side effects, purpose, benefits: NOT APPLICABLE 
 
Whether medication given is part of routine procedures : Yes / No (if not, state reasons for giving 
this particular medication)    NOT APPLICABLE 
 
 
How the results will be used: The data collected during the study will be used without revealing 
your identity. Your identity will be confidential even if the results of the study are published.  
 
If you are uncomfortable in answering any of our questions during the course of the interview, 
you have the right to withdraw from the interview / study at anytime. You have the freedom 
to withdraw from the study at any point of time. Kindly be assured that your refusal to participate 
or withdrawal at any stage, if you so decide, will not result in any form of compromise or 
discrimination in the services offered nor would it attract any penalty. You will continue to have 
 
 
access to the regular services offered to a patient. You will NOT be paid any remuneration for 
the time you spend with us for this interview / study. The information provided by you will be 
kept in strict confidence. Under no circumstances shall we reveal the identity of the respondent 
or their families to anyone. The information that we collect shall be used for approved research 
purposes only. You will be informed about any significant new findings - including adverse 
events, if any, – whether directly related to you or to other participants of this study, developed 
during the course of this research which may relate to your willingness to continue participation. 
 
Consent: The above information regarding the study, has been read by me/ read to me, and has 
been explained to me by the investigator/s. Having understood the same, I hereby give my 
consent to them to interview me. I am affixing my signature / left thumb impression to indicate 
my consent and willingness to participate in this study (i.e., willingly abide by the project 
requirements).  
 
Signature / Left thumb impression of the Study Volunteer / Legal Representative:  
 
 
Signature of the Interviewer with date:       
 
Witness: 
 
Contact number of PI: 9543962077 
 
Contact number of Ethics Committee Office: During office hours: 0422 2570170  
Extn: 5818 
 
After office hours: 9865561463 
 
 
  
 
 
INFORMED CONSENT FORM 
STATEMENT OF THE PARTICIPANTS:  
I……………………………have been explained in detail about the procedures to be 
carried out in the study.  
I have been given opportunity to discuss and ask questions with the responsible 
Physiotherapist regarding the study.  
I have understood that no harm to my ________ health by participating in this study.  
I agree for my Consultant (neurologist) to be notified that I am taking part in the above 
study.  
I agree to participate voluntarily in the study described in this form.  
  
 
 Name of Subject                            Signature                          Date  
  
Name of Investigator                       Signature                          Date  
 
  Name of Witness                                   Signature                          Date 
 
 
 
 
 
â. º¡. §¸¡ ÁÕòÐÅì ¸øæÃ¢ ÁüÚõ ¬Ã¡öîº¢ ¿¢ÚÅÉõ, §¸¡¨Å 
ÁÉ¢¾ ¦¿È¢Ó¨Èì ÌØ 
´ôÒ¾ø ÀÊÅõ 
§¾¾¢: 
ÅÕ½¢. Í, ¬¸¢Â ¿¡ý â. º¡. §¸¡ ÁÕòÐÅì ¸øæÃ¢Â¢ý þÂýÓ¨È ÁÕòÐÅò Ð¨ÈÂ¢ý ¸£ú, 
“Àì¸Å¡¾ §¿¡Â¡Ç¢¸ÙìÌ ¯¼ø ÀÌ¾¢ ºÁ¿¢¨Ä ÁüÚõ ¯¼ø ÀÌ¾¢ ¯Ú¾¢ò¾ý¨Á¨Â §ÁõÀÎò¾ 
ÁÚÀì¸ ¸¡Ä¢ø ¸Åñ (Sling) ÀÂýÀÎò¾¢ þÎôÒ ¸¼ò¾ø (with Abduction) «øÄÐ þÎôÒ ¸¼ò¾ø 
þøÄ¡Áø (without Abduction) ÀÄ¨É ´ôÀ¢Î¾ø” ±ýÈ ¾¨ÄôÀ¢ø ¬ö× §Áü¦¸¡ûÇ ¯û§Çý. 
±ý ¬ö× ÅÆ¢¸¡ðÊ: ¾¢Õ. Ã¡. Á§¸‰, Ó¾øÅ÷, â.º¡.§¸¡ À¢…¢§Â¡¦¾ÃÀ¢ ¸øæÃ¢, §¸¡¨Å 
     ¾¢ÕÁ¾¢. ŠÅ£ðÊ ÍÀ¡ .À, Ð¨½ô §ÀÃ¡º¢Ã¢¨Â 
¬ö× §Áü¦¸¡ûÅ¾ü¸¡É «ÊôÀ¨¼: 
¯¼Ä¢ø ´Õ Àì¸Á¡¸ ¦ºÂÄüÚô §À¡Å¾ý «È¢ÌÈ¢ Àì¸Å¡¾Á¡Ìõ. þÐ§À¡ýÈ 
Àì¸Å¡¾ò¾¡ø ´ÕÀì¸Á¡¸ Å¢Ø¾ø ÁüÚõ º£Ã¡É ¿¨¼Â¢ý¨Á ¯ñ¼¡Ìõ. ¸Åñ ÀÂýÀÎò¾¢ 
¯¼üÀÂ¢üº¢¸û ¦ºöÅ¾ý ãÄõ «¨º×¸¨Ç ¯½÷¾ø, ¿ÃõÒô ÀÌ¾¢¸û, ¾¨º¸Ç¢ý þÂì¸õ, 
¦ÀÕã¨ÇÂ¢ý ¯ÚôÒ¸¨Ç þÂìÌõ ºì¾¢ ¬¸¢ÂÅü¨È ¦ÀÈî ¦ºöÂÄ¡õ. ±É§Å, þ¨¾ ¦ºöÅ¾ý 
ãÄõ ºÁ¿¢¨Ä ¯½÷× (Balance) ÁüÚõ ¯¼ø ÀÌ¾¢ ¯Ú¾¢ôÀÎòÐ¾¨Ä (Trunk Stabilization) 
«¾¢¸Ã¢ì¸Ä¡õ. 
¬öÅ¢ý §¿¡ì¸õ: 
Àì¸Å¡¾ §¿¡Â¡Ç¢¸ÙìÌ ¯¼ø ÀÌ¾¢Â¢ý ºÁ¿¢¨Ä ÁüÚõ ¯Ú¾¢ò¾ý¨Á¨Â §ÁõÀÎò¾ ÁÚÀì¸ 
¸¡Ä¢ø ¸Åñ ÀÂýÀÎò¾¢ þÎôÒì ¸¼ò¾ø «øÄÐ þÎôÒì ¸¼ò¾ø þøÄ¡Áø ÀÄ¨É 
´ôÀ¢ÎÅ¾¡Ìõ. 
¬öÅ¢ø ÀíÌ ¦ÀÚõ ¿À÷¸Ç¢ý ±ñ½¢ì¨¸: 30  
¬öÅ¢ø ÀíÌ ¦ÀÚ§Å¡÷ ÁüÚõ ÅÂÐ: 40 - 65 ÅÂÐìÌðôÀð¼, Àì¸Å¡¾ §¿¡Â¡Ç¢¸û. 
¬ö× §Áü¦¸¡ûÙõ þ¼õ: ¿ÃõÀ¢Âø ÁüÚõ ÒÉ÷Å¡ú× ÁÕòÐÅ Ð¨È¸û, â.º¡.§¸¡. ÁÕòÐÅÁ¨É, 
§¸¡ÂõÒòà÷. 
þó¾ ¬öÅ¢ø ±í¸Ù¼ý ´òÐ¨ÆìÌÁ¡Ú §¸ðÎì¦¸¡û¸¢§È¡õ. ¿¡í¸û º¢Ä ¾¸Åø¸¨Ç þó¾ 
¬öÅ¢ü¸¡¸ §º¸Ã¢ì¸ ¯û§Ç¡õ. 
 
 
¬ö× ¦ºöÂôÀÎõ Ó¨È:  
þó¾ ¬öÅ¢ý ¦Á¡ò¾ ¸¡Ä «Ç× 8 Á¡¾í¸û. Ó¾ø ¸ð¼ ¬öÅ¢ý §À¡Ð ¯¼ø ÀÌ¾¢Â¢ý 
¯Ú¾¢ò¾ý¨Á ÁüÚõ ºÁ¿¢¨Ä ¾¢È¨É ¸ñ¼È¢Â ¯¼ø ÀÌ¾¢ ÅÖ «ÇÅ¢Â¢ý(Trunk Impairment 
Scale)  ãÄõ «ÇÅ¢¼ôÀÎõ. À¢ýÉ÷ þÎôÒ ¸¼ò¾ø «øÄÐ þÎôÒ ¸¼ò¾ø þøÄ¡Áø 
¯¼üÀÂ¢üº¢¸û ¾¢ÉÓõ ´Õ Ó¨È Å£¾õ (´Õ «Á÷×ìÌ 40 ¿¢Á¢¼í¸û) Å¡Ãõ ³óÐ ¿¡ð¸ÙìÌ, 
þÃñÎ Å¡Ãò¾¢üÌ º¢¸¢î¨º «Ç¢ì¸ôÀÎõ. þÃñÎ Å¡Ã ÓÊÅ¢ø ±Îì¸ôÀÎõ ÓÊ×¸û ¬ÃõÀ 
Á¾¢ôÀ£ðÎ¼ý ´ôÀ¢¼ôÀÎõ. 
Ó¾ý¨Á §¿÷¸¡½ø: 15 ¿¢Á¢¼í¸û 
þó¾ ¬öÅ¢ø ¸¢¨¼ìÌõ ¾¸Åø¸û 5 ÅÕ¼í¸û À¡Ð¸¡ì¸ôÀÎõ. þó¾ ¾¸Åø¸û §ÅÚ ¬öÅ¢üÌô 
ÀÂýÀÎò¾ô À¼ Á¡ð¼¡Ð. 
ÓÊ× §¿÷¸¡½ø: 15 ¿¢Á¢¼í¸û 
Í¸¡¾¡Ãì ¸øÅ¢: «Á÷×¸û: __ Ó¨È ´Õ «Á÷×ì¸¡É §¿Ãõ: __ ¿¢Á¢¼í¸û ¦À¡Õó¾¡Ð 
ÁÕòÐÅ ÀÃ¢§º¡¾¨É¸û: ¯ñÎ 
þÃò¾ Á¡¾¢Ã¢ §º¸Ã¢ôÒ: ____ Á¢Ä¢ ____ Ó¨È ¦À¡Õó¾¡Ð 
þÃò¾ Á¡¾¢Ã¢ ±ÎôÀÐ ÅÆì¸Á¡É º¢¸¢î¨ºì¸¡¸§Å¡ «øÄÐ þó¾ ¬öÅ¢ü¸¡¸§Å¡:  
¦À¡Õó¾¡Ð 
þ¾É¡ø ²üÀ¼ì ÜÊÂ «¦ºª¸Ã¢Âí¸û / Àì¸ Å¢¨Ç×¸û: þ¾É¡ø ±ó¾ «¦ºÇ¸Ã¢Â§Á¡, Àì¸ 
Å¢¨Ç×¸§Ç¡ ²üÀ¼¡Ð. ¦À¡Õó¾¡Ð 
þÃò¾ Á¡¾¢Ã¢¸û ¬öÅ¢üÌô À¢ý À¡Ð¸¡òÐ ¨Åì¸ôÀÎÁ¡? ¬õ / þø¨Ä, «Æ¢ì¸ôÀÎõ: 
¦À¡Õó¾¡Ð 
§º¸Ã¢ì¸ôÀð¼ þÃò¾õ Å¢ü¸ôÀÎÁ¡? ¬õ / þø¨Ä ¦À¡Õó¾¡Ð 
§º¸Ã¢ì¸ôÀð¼ þÃò¾õ §ÅÚ ¿¢ÚÅÉòÐ¼ý À¸¢÷óÐ ¦¸¡ûÇôÀÎÁ¡? ¬õ / þø¨Ä: ¦À¡Õó¾¡Ð 
ÁÕóÐ¸û ²§¾Ûõ ¦¸¡Îì¸ôÀ¼Å¢Õó¾¡ø «¨Å ÀüÈ¢Â Å¢ÅÃõ (¦¸¡Îì¸ôÀÎõ ¸¡Ã½õ, ¸¡Äõ, 
Àì¸ Å¢¨Ç×¸û, ÀÂý¸û): ¦À¡Õó¾¡Ð 
 
 
ÁÕóÐ¸û ¦¸¡Îì¸ôÀÎÅÐ ÅÆì¸Á¡É º¢¸¢î¨º Ó¨ÈÂ¡?: ¬õ / þø¨Ä (þø¨Ä ±ýÈ¡ø 
¦¸¡Îì¸ôÀÎõ ¸¡Ã½õ) ¦À¡Õó¾¡Ð 
¦¸¡Îì¸ôÀÎõ ÁÕóÐ¸ÙìÌ Á¡üÚ ¯ûÇ¾¡?: ¬õ / þø¨Ä (¬õ ±ýÈ¡ø þó¾ ÌÈ¢ôÀ¢ð¼ 
ÁÕóÐ ¦¸¡Îì¸ôÀÎõ ¸¡Ã½õ) ¦À¡Õó¾¡Ð 
¬öÅ¢ø ÀíÌ¦ÀÚÅ¾¡ø ²üÀÎõ ÀÄý¸û:  
¸Åñ ¯¼üÀÂ¢üº¢ ¦ºöÅ¾ý ãÄõ ¯¼ø ÀÌ¾¢ ¯Ú¾¢ò¾ý¨Á ÁüÚõ ¯¼ø ÀÌ¾¢ ºÁ¿¢¨Ä 
«¨¼ÂÄ¡õ. §ÁÖõ ºÃ¢Â¡É ¿¨¼ò¾ý¨Á¨Â Å¢¨ÃÅ¢ø «¨¼Â×õ ¯¾×¸¢ÈÐ. 
¬öÅ¢É¡ø ²üÀ¼ì ÜÊÂ «¦ºª¸Ã¢Âí¸û / Àì¸ Å¢¨Ç×¸û: þ¾É¡ø ±ó¾ «¦ºÇ¸Ã¢Â§Á¡, Àì¸ 
Å¢¨Ç×¸§Ç¡ ²üÀ¼¡Ð 
¬öÅ¢ý ÓÊ×¸û ±ó¾  Ó¨ÈÂ¢ø ÀÂýÀÎò¾ôÀÎõ? 
þó¾ ¬öÅ¢ý ãÄõ ¸¢¨¼ìÌõ ¾¸Åø¸û ¾í¸Ç¢ý Ò¨¸ôÀ¼òÐ¼ý ¾í¸Ç¢ý «¨¼Â¡Çõ 
«È¢Â¡Åñ½õ «¸¿¢¨Ä «È¢ì¨¸ (Internal report), ¸Äó¾¡ö×¸û (Conference) «È¢Å¢Âø º¡÷ó¾ 
¬Ã¡öîº¢ô Àò¾¢Ã¢ì¨¸¸Ç¢ø (Journals) ¦ÅÇ¢Â¢¼ôÀÎõ. þ¾üÌ ¾í¸Ç¢ý «ÛÁ¾¢ §¸¡Õ¸¢§Èý. 
þó¾ ¬öÅ¢ý §¸ûÅ¢¸ÙìÌ À¾¢ÄÇ¢ôÀ¾¢ø ¯í¸ÙìÌ ²§¾Ûõ «¦ºÇ¸Ã¢Âí¸û þÕó¾¡ø, ±ó¾ 
§¿Ãò¾¢ø §ÅñÎÁ¡É¡Öõ ¬öÅ¢Ä¢ÕóÐ Å¢Ä¸¢ì¦¸¡ûÙõ ¯Ã¢¨Á ¯í¸ÙìÌ ¯ñÎ. ¬öÅ¢Ä¢ÕóÐ 
Å¢Ä¸¢ì¦¸¡ûÅ¾¡ø ¯í¸ÙìÌ «Ç¢ì¸ôÀÎõ º¢¸¢î¨º Ó¨ÈÂ¢ø ±ó¾ Å¢¾ À¡¾¢ôÒõ þÕì¸¡Ð ±ýÚ 
¯í¸ÙìÌ ¯Ú¾¢ÂÇ¢ì¸¢§È¡õ. ÁÕòÐÅ Á¨ÉÂ¢ø §¿¡Â¡Ç¢¸ÙìÌ «Ç¢ì¸ôÀÎõ §º¨Å¸¨Ç ¿£í¸û 
¦¾¡¼÷óÐ ¦ÀÈÄ¡õ. þó¾ ¬öÅ¢ø Àí§¸ü¸  ´ôÒì¦¸¡ûÙÅ¾¡ø §ÅÚ ±ó¾ Å¢¾Á¡É ÜÎ¾Ä¡É 
ÀÄÛõ ¯í¸ÙìÌì ¸¢¨¼ì¸¡Ð. ¿£í¸û «Ç¢ìÌõ ¾¸Åø¸û þÃ¸º¢ÂÁ¡¸ ¨Åì¸ôÀÎõ. ¬öÅ¢ø 
Àí§¸üÀÅ÷¸û ÀüÈ¢§Â¡ «Å÷¸û ÌÎõÀò¨¾ô ÀüÈ¢§Â¡ ±ó¾ò ¾¸ÅÖõ ±ì¸¡Ã½õ ¦¸¡ñÎõ 
¦ÅÇ¢Â¢¼ôÀ¼¡Ð ±ýÚ ¯Ú¾¢ÂÇ¢ì¸¢§È¡õ. ¿£í¸û «Ç¢ìÌõ ¾¸Åø¸û «í¸£¸Ã¢ì¸ôÀð¼ ¬öÅ¢üÌ 
ÁðÎ§Á ÀÂýÀÎò¾ôÀÎõ. þó¾ ¬ö× ¿¨¼¦ÀÚõ ¸¡Äò¾¢ø ÌÈ¢ôÀ¢¼ò¾Ìó¾ Ò¾¢Â ¸ñÎÀ¢ÊôÒ¸û 
«øÄÐ Àì¸ Å¢¨Ç×¸û ²Ðõ ²üÀð¼¡ø ¯í¸ÙìÌò ¦¾Ã¢Å¢ì¸ôÀÎõ. þ¾É¡ø ¬öÅ¢ø 
¦¾¡¼÷óÐ ÀíÌ ¦ÀÚÅÐ ÀüÈ¢Â ¯í¸û ¿¢¨ÄôÀ¡ð¨¼ ¿£í¸û ¦¾Ã¢Å¢ì¸ ²ÐÅ¡Ìõ. 
¬ö×ìÌðÀÎÀÅÃ¢ý ´ôÒ¾ø: þó¾ ¬ö¨Åô ÀüÈ¢Â §ÁüÜÈ¢Â ¾¸Åø¸¨Ç ¿¡ý ÀÊòÐ «È¢óÐ 
¦¸¡ñ§¼ý / ¬öÅ¡Ç÷ ÀÊì¸ì §¸ðÎò ¦¾Ã¢óÐ ¦¸¡ñ§¼ý. ¬öÅ¢¨Éô ÀüÈ¢ ¿ýÈ¡¸ô ÒÃ¢óÐ 
¦¸¡ñÎ þó¾ ¬öÅ¢ø ÀíÌ ¦ÀÈ ´ôÒì¦¸¡û¸¢§Èý. þó¾ ¬öÅ¢ø Àí§¸üÀ¾ü¸¡É ±ÉÐ 
´ôÒ¾¨Ä ¸£§Æ ¨¸¦Â¡ôÀÁ¢ðÎ. ¨¸ §Ã¨¸ À¾¢òÐ ¿¡ý ¦¾Ã¢Å¢òÐì ¦¸¡û¸¢§Èý. 
 
 
Àí§¸üÀ¡ÇÃ¢ý ¦ÀÂ÷, Ó¸ÅÃ¢: 
Àí§¸üÀ¡ÇÃ¢ý ¨¸¦Â¡ôÀõ / ¨¸ §Ã¨¸ / ºð¼ôâ÷Å À¢Ã¾¢¿¢¾¢Â¢ý ¨¸¦Â¡ôÀõ: 
§¾¾¢ : 
 ¬öÅ¡ÇÃ¢ý ¨¸¦Â¡ôÀõ: 
§¾¾¢  : 
¬öÅ¡ÇÃ¢ý ¦¾¡¨Ä§Àº¢ ±ñ: 9543962077 
ÁÉ¢¾ ¦¿È¢Ó¨Èì ÌØ «ÖÅÄ¸ò¾¢ý ¦¾¡¨Ä§Àº¢ ±ñ:  
«ÖÅÄ¸ §¿Ãò¾¢ø 0422 2570170 Extn.: 5818 
 
  
 
 
gq;Nfw;gthpd; xg;Gjy; 
 
------------------------------------- Mfpa vdf;F ,e;j Ma;Tf;fhd topKiwfisg; 
gw;wpa tpsf;fk; tphpthf mspf;fg;gl;lJ. ,e;j Ma;itg;gw;wp fye;J 
MNyhrpf;fTk;> Nfs;tpfs; Nfw;gjw;Fk; NghJkhd tha;g;G mspf;fg;gl;lJ. ,e;j 
Ma;tpy; gq;Nfw;gjd; %yk; vd; cly; eyj;jpw;F ve;j jPikAk; NehplhJ vd;gij 
ehd; Ghpe;J nfhz;Nld;. NkNy Fwpg;gpl;Ls;s Ma;tpy; ehd; gq;Nfw;fpNwd; vd;W 
vdJ kUj;Jthplk; njhptpg;gjw;F xg;G nfhs;fpNwd;. 
 
 
gq;F nfhs;gthpd; ngah;    ifnahg;gk;   Njjp 
 
 
rhl;rpahshpd; ngah;    ifnahg;gk;   Njjp 
 
 
Ma;T Nkw;nfhs;gthpd; ngah;   ifnahg;gk;   Njjp 
 
 
 
 
  
 
 
ANNEXURE –V 
OUTCOME MEASURES 
TRUNK IMPAIRMENT SCALE 
 
The starting position for each item is the same. The patient is sitting on the edge of a bed or 
treatment table without back and arm support. The thighs make full contact with the bed or table, 
the feet are hip width apart and placed flat on the floor. The knee angle is 90
0
. The arms rest on 
the legs. If hypertonia is present the position of the hemiplegic arm is taken as the starting 
position. The head and trunk are in a midline position. 
If the patient scores 0 on the first item, the total score for the TIS is 0. 
Each item of the test can be performed three times. The highest score counts. No practice session 
is allowed. 
The patient can be corrected between the attempts. 
The tests are verbally explained to the patient and can be demonstrated if needed.  
  
ITEM 
 Static sitting balance 
1. Starting position                    
                                                                    Patient falls or cannot maintain starting  
                                                                          Position for 10 seconds without  
                                                                          arm support                                                    - 0 
                                                                            
                                                                          Patient can maintain starting position  
                                                                          for 10 seconds                                                - 2 
                                                                          If score = 0, then TIS total score = 0 
 2. Starting position                    
Therapist crosses the                                              Patient falls or cannot maintain  
unaffected leg over the                                           sitting position for 10 seconds without  
hemiplegic leg                                                        arm support                                                    - 0 
   
                         Patient can maintain sitting position 
                                                                          for 10 seconds                                                - 2           
 
 
 
3. Starting position  
 Patient crosses the unaffected leg   
 over the hemiplegic leg                                                    Patient falls                                          - 0 
 
                                                                                           Patient cannot cross the legs without  
                                                                                           arm support on bed or table                - 1 
 
                                                                                           Patient crosses the legs but displaces  
                                                                                           the trunk more than 10 cm backwards  
                                                                                           or assists crossing with the hand        -  2 
     
                                                                                           Patient crosses the legs without trunk  
                                                                                           displacement or assistance                 - 3  
 
                                                                             
                                                                                                          Total static sitting balance -       /7 
 
 Dynamic sitting balance 
                                              
1. Starting position  
Patient is instructed to touch the bed  
or table with the hemiplegic elbow                               Patient falls, needs support from an upper 
(by shortening the hemiplegic side                               extremity or the elbow does not touch 
and lengthening the unaffected side)                             the bed or table                                       - 0 
and return to the starting position                                                                        
                                                                                      Patient moves actively without help,  
                                                                                      elbow touches bed or table                      - 1  
                                                                                      If score = 0, then items 2 and 3 score 0 
           
2. Repeat item 1                                                            Patient demonstrates no or  
                                                                                      opposite shortening/lengthening              - 0 
 
                                                                                       Patient demonstrates  
                                                                                       appropriate shortening/lengthening        - 1   
                                                                                       If score = 0, then item 3 scores 0 
 
3. Repeat item 1  
                                                                                        Patient compensates.  
                                                                                        Possible compensations are: 
 use of upper extremity 
 contralateral hip abduction 
 
 
 hip flexion (if elbow touches bed  
or table further then proximal half 
of femur)  
 knee flexion  
 sliding of the feet                          -0  
                                                                                                                               
                                                                                      Patient moves without compensation      - 1 
   
4. Starting position  
Patient is instructed to touch the                                  Patient falls, needs support from an     
bed or table with the unaffected                                   upper extremity or the elbow does not  
elbow (by shortening the                                              touch the bed or table                              - 0 
unaffected side and lengthening the  
hemiplegic side) and return                                         Patient moves actively without help, 
to the starting position                                                 elbow touches bed or table                      - 1 
                                                                                     If score = 0, then items 5 and 6 score 0 
 
 
 
5. Repeat item 4  
                                                                                    Patient demonstrates no or 
                                                                                    opposite shortening/lengthening                - 0 
 
                                                                                    Patient demonstrates  
                                                                                    appropriate shortening/lengthening           - 1  
                                                                                    If score = 0, then item 6 scores 0 
 
 
6. Repeat item 4         
                                                                                  Patient compensates.  
                                                                                  Possible compensations are: 
 use of upper extremity,  
 contralateral hip abduction, 
 hip flexion (if elbow 
touches bed or table further  
then proximal half of femur) 
 knee flexion,  
 sliding of the feet                           - 0 
                                                                                                                                    
                                                                                    Patient moves without compensation        - 1 
 
 
7. Starting position  
Patient is instructed to lift pelvis                              Patient demonstrates no or opposite  
From bed or table at the hemiplegic side                  shortening/lengthening                                - 0 
(by shortening the hemiplegic side and      
Lengthening the unaffected side)                              Patient demonstrates appropriate  
And return to the starting position                            shortening/lengthening                                - 1 
                                                                                   If score = 0, then item 8 scores 0  
 
8. Repeat item 7  
                                                                                 Patient compensates.  
                                                                                 Possible compensations are:  
 use of upper extremity, 
 pushing off with the ipsilateral foot 
(heel loses contact with the floor)             - 0 
 
                                                                                  Patient moves without compensation          - 1 
 
9. Starting position  
Patient is instructed to lift pelvis 
from the bed or table at the unaffected                    Patient demonstrates no or opposite by    
side (by shortening the unaffected side and            shortening and lengthening the  
lengthening the hemiplegic side)                             hemiplegic side)                                          - 0                   
and return to the starting position 
                                                                                    Patient demonstrates appropriate                    
                                                                                    Shortening/lengthening                              - 1 
                                                                                    If score = 0, then item 10 scores 0 
 
 
10. Repeat item 9             
                                                                                    Patient compensates. 
                                                                                    Possible compensations are:  
 use of upper extremities,  
 pushing off with the ipsilateral  
            foot (heel loses contact with the floor - 0 
 
                                                                                   Patient moves without compensation         - 1  
   
                                                                    Total dynamic sitting balance-     /10 
  
 
 
Co-ordination  
 
1. Starting position  
Patient is instructed to rotate                                    Hemiplegic side is not moved three times   - 0 
upper trunk 6 times (every shoulder      
should be moved forward 3 times),                          Rotation is asymmetrical                             - 1 
first side that moves must be hemiplegic side, 
 head should be fixated in starting position              Rotation is symmetrical                               - 2 
                                                                                  If score = 0, then item 2 scores 0 
 
2. Repeat item 1 within 6 seconds                            Rotation is asymmetrical                             - 0  
 
                                                                                   Rotation is symmetrical                              - 1   
3. Starting position  
Patient is instructed to rotate lower trunk 6 times     
(every knee should be moved forward 3 times),       Hemiplegic side is not moved three times  - 0 
first side that moves must be hemiplegic side,  
upper trunk should be fixated in starting position     Rotation is asymmetrical                            - 1 
 
                                                                                   Rotation is symmetrical                              - 2 
                                                                                   If score = 0, then item 4 scores 0 
4. Repeat item 3 within 6 seconds                                 
                                                                                   Rotation is asymmetrical                            - 0  
 
                                                                                   Rotation is symmetrical                              - 1  
            
                                                                                                        Total coordination-        /6 
Total Trunk Impairment Scale -     /23        
 
 
  
                                                   
  
 
 
BERG BALANCE SCALE 
The Berg Balance Scale (BBS) was developed to measure balance among older people with 
impairment in balance function by assessing the performance of functional tasks. It is a valid 
instrument used for evaluation of the effectiveness of interventions and for quantitative 
descriptions of function in clinical practice and research. The BBS has been evaluated in several 
reliability studies. A recent study of the BBS, which was completed in Finland, indicates that a 
change of eight (8) BBS points is required to reveal a genuine change in function between two 
assessments among older people who are dependent in ADL and living in residential care 
facilities.   
Description:   
 14-item scale designed to measure balance of the older adult in a clinical setting.   
Equipment needed:  
 Ruler  
 two standard chairs (one with arm rests, one without) 
 Footstool or step 
 stopwatch or wristwatch  
 15 ft walkway   
Completion:    
 Time:  15-20 minutes  
 Scoring: A five-point scale, ranging from 0-4. “0” indicates the lowest level of function  
               and “4” the highest level of function.                                
Total Score = 56   
Interpretation:  
 41-56 = low fall risk     
 21-40 = medium fall risk   
 0 –20 = high fall risk   
A change of 8 points is required to reveal a genuine change in function between 2 assessments. 
 
 
  
 
 
Berg Balance Scale    
Name: __________________________________ Date: ___________________   
Location: ________________________________ Rater: ___________________   
ITEM DESCRIPTION                                                         SCORE (0-4)   
Sitting to standing                                                                   ________ 
Standing unsupported                                                             ________  
Sitting unsupported                                                                ________  
Standing to sitting                                                                  ________  
Transfers                                                                                ________  
Standing with eyes closed                                                      ________  
Standing with feet together                                                    ________ 
 Reaching forward with outstretched arm                              ________  
Retrieving object from floor                                                   ________  
Turning to look behind                                                           ________ 
Turning 360 degrees                                                               ________  
Placing alternate foot on stool                                                ________  
Standing with one foot in front                                               ________  
Standing on one foot                                                               ________    
Total   ________     
 
 
 
 
 
 
 
 
                                                        INDIVIDUAL TASK SCORING 
SITTING TO STANDING  
INSTRUCTIONS: Please stand up. Try not to use your hand for support.  
 4  able to stand without using hands and stabilize independently 
 3  able to stand independently using hands 
 2  able to stand using hands after several tries  
 1  needs minimal aid to stand or stabilize  
 0  needs moderate or maximal assist to stand   
STANDING UNSUPPORTED  
INSTRUCTIONS: Please stand for two minutes without holding on.  
 4  able to stand safely for 2 minutes   
 3  able to stand 2 minutes with supervision  
 2  able to stand 30 seconds unsupported   
 1  needs several tries to stand 30 seconds unsupported  
 0  unable to stand 30 seconds unsupported   
If a subject is able to stand 2 minutes unsupported, score full points for sitting unsupported. 
Proceed to item #4.   
SITTING WITH BACK UNSUPPORTED BUT FEET SUPPORTED ON FLOOR OR ON 
A STOOL 
 INSTRUCTIONS: Please sit with arms folded for 2 minutes.  
 4  able to sit safely and securely for 2 minutes  
 3  able to sit 2 minutes under supervision  
 2  able to able to sit 30 seconds  
 1  able to sit 10 seconds   
 0  unable to sit  without support 10 seconds   
STANDING TO SITTING 
 INSTRUCTIONS: Please sit down.  
 4  sits safely with minimal use of hands  
 3  controls descent by using hands  
 2  uses back of legs against chair to control descent  
 1  sits independently but has uncontrolled descent  
 0  needs assist to sit   
 
 
TRANSFERS  
INSTRUCTIONS: Arrange chair(s) for pivot transfer. Ask subject to transfer one way toward a 
seat with armrests and one way toward a seat without armrests. You may use two chairs (one 
with and one without armrests) or a bed and a chair. 
 4  able to transfer safely with minor use of hands  
 3  able to transfer safely definite need of hands  
 2  able to transfer with verbal cuing and/or supervision 
 1  needs one person to assist  
 0  needs two people to assist or supervise to be safe   
STANDING UNSUPPORTED WITH EYES CLOSED 
 INSTRUCTIONS: Please close your eyes and stand still for 10 seconds.  
 4  able to stand 10 seconds safely  
 3  able to stand 10 seconds with supervision  
 2  able to stand 3 seconds  
 1  unable to keep eyes closed 3 seconds but stays safely  
 0  needs help to keep from falling   
STANDING UNSUPPORTED WITH FEET TOGETHER 
 INSTRUCTIONS: Place your feet together and stand without holding on. 
 4  able to place feet together independently and stand 1 minute safely  
 3  able to place feet together independently and stand 1 minute with supervision 
 2  able to place feet together independently but unable to hold for 30 seconds  
 1  needs help to attain position but able to stand 15 seconds feet together  
 0  needs help to attain position and unable to hold for 15 seconds  
REACHING FORWARD WITH OUTSTRETCHED ARM WHILE STANDING 
 INSTRUCTIONS: Lift arm to 90 degrees. Stretch out your fingers and reach forward as far as 
you can. (Examiner places a ruler at the end of fingertips when arm is at 90 degrees. Fingers 
should not touch the ruler while reaching forward. The recorded measure is the distance forward 
that the fingers reach while the subject is in the most forward lean position. When possible, ask 
subject to use both arms when reaching to avoid rotation of the trunk.) 
 
 
 
 
  4  can reach forward confidently 25 cm (10 inches) 
 3   can reach forward  12 cm (5 inches) 
 2  can reach forward 5 cm (2 inches) 
 1  reaches forward but needs supervision 
 0  loses balance while trying/requires external support 
PICK UP OBJECT FROM THE FLOOR FROM A STANDING POSITION  
INSTRUCTIONS: Pick up the shoe/slipper, which is in front of your feet.  
 4  able to pick up slipper safely and easily  
 3  able to pick up slipper but needs supervision   
 2  unable to pick up but reaches 2-5 cm (1-2 inches) from slipper and keeps balance 
independently  
 1  unable to pick up and needs supervision while trying 
 0  unable to try/needs assist to keep from losing balance or falling   
TURNING TO LOOK BEHIND OVER LEFT AND RIGHT SHOULDERS WHILE 
STANDING  
INSTRUCTIONS: Turn to look directly behind you over toward the left shoulder. Repeat to the 
right. (Examiner may pick an object to look at directly behind the subject to encourage a better 
twist turn.)  
  4  looks behind from both sides and weight shifts well 
  3  looks behind one side only other side shows less weight shift 
  2  turns sideways only but maintains balance 
  1  needs supervision when turning 
  0  needs assist to keep from losing balance or falling   
TURN 360 DEGREES  
INSTRUCTIONS: Turn completely around in a full circle. Pause. Then turn a full circle in the 
other direction. 
  4  able to turn 360 degrees safely in 4 seconds or less 
  3  able to turn 360 degrees safely one side only 4 seconds or less 
  2  able to turn 360 degrees safely but slowly  
  1  needs close supervision or verbal cuing 
  0  needs assistance while turning   
 
 
 
PLACE ALTERNATE FOOT ON STEP OR STOOL WHILE STANDING 
UNSUPPORTED 
 INSTRUCTIONS: Place each foot alternately on the step/stool. Continue until each foot has 
touched the step/stool four times. 
  4 able to stand independently and safely and complete 8 steps in 20 seconds 
  3 able to stand independently and complete 8 steps in > 20 seconds 
  2 able to complete 4 steps without aid with supervision  
  1 able to complete > 2 steps needs minimal assist 
 0 needs assistance to keep from falling/unable to try   
STANDING UNSUPPORTED ONE FOOT IN FRONT  
INSTRUCTIONS: (DEMONSTRATE TO SUBJECT) Place one foot directly in front of the 
other. If you feel that you cannot place your foot directly in front, try to step far enough ahead 
that the heel of your forward foot is ahead of the toes of the other foot. (To score 3 points, the 
length of the step should exceed the length of the other foot and the width of the stance should 
approximate the subject‟s normal stride width.)  
  4  able to place foot tandem independently and hold 30 seconds 
  3  able to place foot ahead independently and hold 30 seconds  
  2  able to take small step independently and hold 30 seconds  
  1  needs help to step but can hold 15 seconds  
  0  loses balance while stepping or standing   
STANDING ON ONE LEG  
INSTRUCTIONS: Stand on one leg as long as you can without holding on. 
  4  able to lift leg independently and hold > 10 seconds  
  3  able to lift leg independently and hold  5-10 seconds 
  2  able to lift leg independently and hold ≥ 3 seconds  
  1  tries to lift leg unable to hold 3 seconds but remains standing independently.  
  0  unable to try of needs assist to prevent fall    
 
  TOTAL SCORE - Maximum - 56 
 
 
 
 
ANNEXURE – VI 
TREATMENT PROTOCOL 
GROUP A – PELVIC BRIDGING USING SLING WITH HIP 
ABDUCTION 
 
Sample Size - 6 (n=6) 
 
 Treatment duration per session – 10 repetitions per set for 3 sets, 1 session 
per day (6 sessions per week) continued for 2 weeks (40 minutes). 
 Point of axis – Anterior superior iliac spine of affected side. 
 Placement of sling – In the knee and heel of the affected side. 
  
Starting Position 
 Supine lying with the affected limb placed in the sling with hip abduction to 30º by using 
a wedge in between the limbs. 
 Sling height- Affected limb supported in the sling with an angle of 30o of hip flexion.  
 Unaffected limb knee flexion is in 90 and 120 degrees. 
Command 
 Lift your pelvis up, hold it for 5 seconds and place the pelvis down with rest 
period of 1 minute. 
 
CONVENTIONAL PHYSIOTHERAPY: 
 Tone facilitation techniques. 
 Range of movement exercises. 
 Strengthening exercises. 
 
 
 
 
 
 
GROUP B – PELVIC BRIDGING USING SLING WITHOUT HIP 
ABDUCTION 
Sample Size - 6 (n=6) 
 Treatment duration per session – 10 repetitions per set for 3 sets, 1 session per 
day (6 sessions per week) continued for 2 weeks (40 minutes). 
 Point of axis – Anterior superior iliac spine of affected side.  
 Placement of sling – In the knee and heel of the affected side.  
Starting Position  
 Supine lying with the affected limb placed in the sling with hip adduction (0º). 
 Sling height- Affected limb supported in the sling with an angle of 30o of hip flexion.  
 Unaffected limb knee flexion is in 90 and 120 degrees.  
Command 
 Lift your pelvis up, hold it for 5 seconds and place the pelvis down with rest 
period of 1 minute. 
CONVENTIONAL PHYSIOTHERAPY: 
 Tone facilitation techniques. 
 Range of movement exercises. 
 Strengthening exercises. 
 
 
  
 
 
TREATMENT PROCEDURE 
 
                                      
 
 
 
ABSTRACT 
COMPARING THE EFFICACY OF ONE LEGGED BRIDGING WITH AND WITHOUT 
HIP ABDUCTION USING A SLING ON CONTRALATERAL SIDE ON TRUNK 
STABILITY AND BALANCE IN POST STROKE PATIENTS 
 
BACKGROUND: Stroke is the second leading cause of death and a major cause of long term 
disability. Hemiplegia is a main symptom of stroke, which results a decrease in trunk adjustment ability. 
Many rehabilitation interventions have been imposed to strengthen the trunk and hip extensor muscles to 
improve trunk stability and balance. One of such an intervention using a sling, one legged bridging with 
hip abduction has an effect of increase the trunk stability by neutralizing the pelvis by gluteus maximus 
contraction. One legged bridging without hip abduction is also a form of intervention which increases the 
trunk stability by contracting the adductor magnus that reduces the intra pelvic space and adjust the joint 
position to contract the abdominal muscle. This study compares the efficacy of biomechanical 
relationship of one legged bridging with hip abduction and functional relationship of one legged bridging 
without hip abduction on improving the trunk stability and balance in post stroke patients. 
 
Objective:  To compare the efficacy of one legged pelvic bridging with and without hip abduction using 
a sling on contralateral side on trunk stability and balance in stroke patients. 
Design:  Prospective Quasi experimental study design (pre-test and post-test with treatment comparison). 
Setting:  Department of Neurology, Department of PMR (SRC), PSG hospitals, Coimbatore. 
Participants:    Group A: 6 subjects received one legged bridging with hip abduction                               
                          Group B: 6 subjects received one legged bridging without hip abduction. 
 
Interventions:   Group A: 10 repetitions per set for 3 sets, 1 session per day continued for   
                                             2 weeks (40 minutes) 
                             Group B: 10 repetitions per set for 3 sets, 1 session per day continued for  
                                             2 weeks (40 minutes) 
 
Outcome measures:     Trunk impairment scale (TIS) 
                                        Berg balance scale (BBS) 
Results: All participants in Group-A and Group-B showed significant improvement in TIS with a mean 
difference of 5.500 and 1.833 respectively. The calculated„t‟ value using the paired„t‟ test for Group A 
and B were 11.000 and 4.568 (p<0.05) respectively. In BBS, Group-A and Group-B showed significant 
improvement with a mean difference of 1.666 and 1.166 respectively. The calculated„t‟ value using the 
paired„t‟ test for Group A and B were 7.906 and 7.000 (p<0.05) respectively. When comparing between 
the groups using independent„t‟ test, the TIS showed mean difference of 3.667 and„t‟ value of 4.778 
(p<0.05), BBS showed mean difference of 0.667 and„t‟ value of 1.690 (p>0.05). 
Conclusion: One legged bridging with hip abduction is effective in comparing with one legged bridging 
without hip abduction on improving the trunk stability but the balance is not clear by a short period of 
intervention using a sling on contralateral side in post stroke patients. 
Key words: Pelvic bridging, Trunk stability, Balance 
